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MOT SO BÁI TÁP C O BÁN 


Phirong trinh lirgng giác ca bán: 

eos x = cosa <=> x = ±a + 2kn 
x = a + 2 kn 

sin x = sin a <=> 

_x = n-a + 2 kn ,k e Z 
tan .x = tan a <=> x = a + kn 
cot x = cot a <=> .r = a + kn 


Bái 1. Giái phirong trinh 

2cos 2 

(n 2 > 

— eos x 

U J 

= l + eos(7rsin 2x) 


Lod siái: 

Phirang trinh tirang dirong vói 


O 2 ( ^ z 

2cos —eos x 


A 


J 


l + cos(^sin 2x)o 1 +costeos 2 *) = l + cos(7r sin 2x ) 


<íí> eos (Veos 2 *) = eos (n sin 2x ) ttcos 2 * = ±n sin 2x + k2n 
<=> cos 2 x = ± sin 2x + 2k eos2x ± 2sin 2x = 4k -1 (*) 

Phuxmg trinh (*) có nghiem khi va chi khi (4 k -l)" < l 2 + 2 2 <=> ^ <k< => k = 0 e Z. 

Khi dó phrrong trinh (*) tro thanh 

eos2x± 2sin 2x = -1 <=> 2eos 2 x± 4sin jccosx = 0 <=> eos v(cos.r± 2sin x) = 0 . 
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PHU’ONG TRINH LlfONG GIÁC 

_ • _ 


cosx = 0 

1 <=> 

tan x = ±— 

2 


n , 

x = —vkn 1 

2 , A: e Z, tan a = — 

x = ±a + kn 


Váy phirang trinh có nghiém la j x = y + kn, ±a +kn,k e Z, tan a = ^ 1. 


Bái 2. Tim tát cá các nghiém nguyén cúa phirong trinh 



Lbi 2iái: 

Phrrong trinh tirang dirong vái 

^3x- S^+mx + SOO^j = k2n,k e Z S^+mx + SOO = 3x-I6k 


[3x-16 k > 0 


<=> 


3x-16 k > 0 


9x = 24k - 40 - - 


25 


3k + 5 


[9x 2 +160x + 800 = (3x-2k) 2 

Váy vói x,k e Z => 25\3k + 5 => \ 

[x = -7 [x = -31 

Váy có hai nghiém thóa man yéu cáu bái toán la {x = -7, x = -31}. 


k =-2 | k = -10 

v- 


Bái 3. Tim nghiém dirong nhó nhát cúa phirang trinh 


eos 


f f jY\ 

n x 2 +2x — 


V V 


= sin 


JJ 


in^x 7 ^ 


Lbi ai ai: 

Phirong trinh tirang dirong vái 
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PHU’ONG TRINH LÚGNG GIÁC 


í 


eos 


{ 


n 

V v 


x~ +2x — 


1^ 


<=> sin 


2yy 

{k (x 2 + 2x)j = sin [nx 2 ) 


sin(;rx 2 ) <=> cos^--n(x 2 + 2x)j = sin(7rx 2 ) 
7r(x 2 + 2 x) = nx 2 + k2n 

,keZ 

n(x 2 +2x J = n-nx 2 +k2n 


x = k 


x = 


[k> 0 V3-1 

-l±V4É+3 ^* >0=> H e z^ k= °^ Xmin = ~2^ >0 


V3-1 

Vay nghiem cúa phirong trinh la x =- 


Bái 4. Tim nghiem x thuoc (Joan [0; 14] thóa man phirong trinh 
cos3x-4cos2x + 3cosx-4 = 0 

Lbi si ai: 

Phirong trinh tu'ong dirong vói 
4 eos 3 x - 3 eos x - 4 (cos2x +1) + 3 eos x = 0 

TI 

<=> 4cos 3 x-8cos 2 x = 0<^> cosx = 0 <=> x = —b kn,k eZ 

2 

0< x < 14=> 0 < y+ &7T < 14=> e {0,1,2,3} 

Vay có 4 nghiem thóa man yéu cáu bái toán la x e 

BÁI TÁP DÉ NGHI 

Bái 1. Tim tát cá các nghiem thuoc (Joan [-1,10] cúa phirong trinh 

n . 7r V3 

sin xcos — + eos x sin — = — 

5 5 2 

Bái 2. Tim nghiem dirong nhó nhát cúa phirong trinh 
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PHU’ONG TRINH LUONG GIÁC 


eos 


[nx 2 ) = cos^7r(x + l) j 


Bái 3. Tim tát cá các nghiém nguyén cüa phirong trinh 
r „ , ,- 


eos 


—Í3x-\j9x 2 + 80x-40 

10 V ’j 


= i 


Bái 4. Giái phiiüng trinh 

4~x & + 3x 4 - 2 sin (n (lóx 2 + 2x)j = 0 
Bái 5. Tim các nghiém thuoc doan [0;2;r]cúa phu'ong trinh 


c 


sin x + - 


v 


cos3x+sin3x 
1 + 2sin 2x 


= cos2x + 3 


Bái 6. Tim nghiém x < 


f n 3 
V 2 y 


thóa man phirong trinh 


2 sin 2x - 3 eos 2x + 2 (3 sin x - eos x) = 7 

DITA vé phu’ong trinh bác nhát dói yói sinx, cosx 

Can nhó den các bien dói sau, khi xuát hién các biéu thúc náy khi giái toán se áp dung cách bien 
dói tuong tu. 


sin x + eos x = 4~2 
sin x± 4~3 eos x = 2 
y¡3 sin x ± eos x = 2 


1 1 

sin x —¡= ± cosx —¡= 

V2 42 j 


= 4~2 


sin 


( n ^ 
x i — 

= V2cos 

_ n ^ 

X -j- 

v 4j 


l 4 J 


í 1 ■ 

43 

y 


( 

71^ 

= 2cos 

c 

n^ 

— sin x ± 

— eos 

X 

= 2 sin 

x ± 


X + 


l 2 

2 

J 


V 

3"J 


V 

6y 

(4 3 . 

1 

\ 

= 2 sin 

f 

n 2 

= 2cos 

f 

n ^ 

— sinx 

± —eos 

X 

X ± 


x + 


l 2 

2 

) 


V 

6, 


V 



BAI TÁP MÁU 
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PHU’ONG TRINH LIÍGNG GIÁC 

_ • _ 


Bái 1. Giái phirang trinh: sin 3x-y¡3 eos 3x = 2 sin 2x 


Lai giái: 


Phirang trinh da cho tirang dirang vái 


sin 3x - V3 eos 3x = 2 sin 2x <» 2 


— sin3x-cos3x 

2 2 

v z y 


= 2 sin 2x 


<=> 2 sin 


( \ n ^ 

3x- 

V 3y 


= 2 sin 2x <» 


3x-— = 2x + k2n 
3 

71 

3x- = n — 2x + k2n 

3 


x = —l- k2n 

3 

4 n , 2 n 

x =-1- k — 

15 5 


leZ 


Bái 2. Giái phirong trinh 

sinx + cosxsin2x +V3cos3x = 2(cos4x + sin 3 x) 

Lai giái: 


Phirong trinh tirang dirang vái 


sin x + — sin 3x + — sin x + y¡3cos3x = 2cos4x + — sin x - — sin 3x 
2 2 2 2 


1 . 


3 . 


1 . 


<=> sin 3x + V3cos3x = 2cos4x eos 


3x- 


= cos4x 


3x-— = 4x + k27t 
6 

3x-— = -4x + k2n 
6 


<=> 


x = -—-k2n 
6 

n , 2 n 

x =- \- k — 

42 7 


Bái 3. Giái phirong trinh 

\¡3 (sin 2x + sin x) + cos2x - eos x = 2 
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PHU’ONG TRINH LÜGNG GIÁC 


Lai giái: 


Phirang trinh tirang dirang vái 
\¡3 (sin 2x + sin x) + cos2x - eos x = 2 


\¡3 . „ 1 „ 

— sin 2x + — eos 2 a 
2 2 


\ r 

+ 


V3 . 1 

— sin* —cosa 
2 2 


-1 



( n 3 


( n 3 


( k ^ 


( 

<=> eos 

2x - 

+ sin 

x - 

=1 <=> 2 sin" 

x - 

-sin 

x - 


l 3 ) 


l 6 J 


l 6 J 


l 6 ) 


= 0 


r 

( 

= 0 

sin 

x - 


l 6 ) 

( n 3 

<=> 

1 

sin 

x - 

= — 


l 6 ) 

2 





n , 
x = —vkn 
6 

x = n +k2n ,k eZ 

x = — + k2n 
3 


Bái 4. Giái phirong trinh 
3 sin 


r n 3 


( n 3 



x - 

+ 4 sin 

x -\— 

+ 5 sin 

5aH- 

l 3 ) 


l 6 ) 


l 6 J 


= 0 . 


Lífi giái: 

Phirong trinh tu’orig dirang vái 


f 


n 


x — 


+ 4 eos 


(n ( 


x + - 


K 


S\ 


= -5 sin 


5a+ 


n 


3 J 

u 

V 



V 

r n 3 


( 7r 



' In^ 

x - 

+ 4 eos 


-x 

= 5 sin 

5a H - 

l 3 ) 


J 

J 


l 6 ) 


3 sin 

<=> 3 sin 


4 3 

Dát sin a = —; cosa = —, khi dó phirong trinh tirang dirang vái 


5 sin 


( n 3 


' In^ 

a -+ a 

= 5 sin 

5a h- 

l 3 J 


l 6 J 


9 n a kn n a kn 

x = — H— H-v x =-1- — 

24 4 2 36 6 3 
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PHU’ONG TRINH LÜGNG GIÁC 


(l - 2 sin a;) eos x r~ 

Bai 5. Giái phirong trinh: ——-— -- = V3 

(1 + 2 sin jc) (1 — sin jc) 


Lai sitíi: 


Diéu kién: 


sin x 1 

1 (*) 
sin x + — 

2 


Khi dó phirang trinh tircmg dirang vái: 

eos x - sin 2x = \Í3 (l + 2 sin a:- sin a:-2 sin 2 a:) <=> eos a: -sin 2x - V3(cos2a: + sin a:) 

1 V3 V3 1 

<=> eos x - yÍ3 sin je = V3cos2A: + sin2A: <=> — cosa: -sin a: = — cos2a: + — sin 2a: 

2 2 2 2 



( 


( n^ 


<=> eos 

x -\— 

= cos s 

2x - 



l 3 J 


l 6) 



_ 7T 71 

2x -= x-\ -1- 2kn 

6 3 

2x-— = -x-— + 2 kn 
6 3 


x = — + 2kn 
2 

n 2 kn 

x =-1- 

18 3 


,k e Z 


' 7T 2,k7T 

So sánh vói diéu kién (*) suy ra nghiém cúa phirong trinh lá: x = 4——, k e Z . 


Bái 6. Giái phirong trinh: cos2a; - V3 sin 2a; - V3 sin x - eos x + 4 = 0 . 


Lói si ai: 

Phirong trinh da cho tirong dirang vói: 

í . rx \ f 


1 „ V3 . 

— cos2a: -sin 2a: 

2 2 

v z y 


1 V3 . 

— eos a: 4 -sin a: 

2 2 

z z y 


+ 2 = 0 





( n ^ 

+ 2 = 0^- 


f 

( n 3 

"N 


( 

<=> eos 

2x 4— 

-eos 

x - 

-eos 

2 

a:- 

+ n 

-eos 

x - 


l 3 y 


l 3 J 



\ 

l 3 J 

) 


l 3 J 


+ 2 = 0 


-eos 2 


n 
x - 


A f 

-eos 


n 
x - 


+ 2 = 0 <=> -2cos“ 


n 
x - 


A e 

+1 - eos 

v 



V 

3 y 


v 3y 



V 

3y 


f 

( n 3 

\ 

f 

r n 3 




<=> 

eos 

a:- 

-1 

-2cos 

a:- 

-3 

= 0 <=> eos 

x - 


V 

l 3 ) 

y 

V 

l 3 y 

) 


l 3 J 


n ^ 

x - 

3 y 


+ 2 = 0 


-1 = 0 


71 71 

<=> x - = k2n <=>a: =— \-k2n,k eZ. 

3 3 
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PHU’ONG TRINH LlfONG GIÁC 

_ • _ 


Váy phirang trinh có nghiém la: <x = — vkln.k e Z 


Bái 7. Giái phrrong trinh: ^sin x + yÍ3 eos x) sin 3x = 2 


Urí giái: 

Phirang trinh tu’ang dirang vói: 


1 . V3 

— smxd-cosx 

2 2 

v z y 


sin 3x = 1 <=> sin 


X H- 

v 3 j 


sin 3x = 1 


Do < 


i . f x) 

-l<sin x -\— 

l 3 J 

-l<sin 3x<l 


<1 


nén phrrong trinh tirong drrong vói 


sin 


ó ^3 

X H- 

v 3 j 


= 1 


sin 3x = 1 


sin 


ó n 3 
XA - 

v 3 j 


sin 3x = -1 


= -l 


n , 

<=> x - —vkn 
6 


Bái 8. Giái phirong trinh: 

4 (sin 4 x + eos 4 *) + V3 sin 4x = 3 + (1 + tan 2x tan x) sin 4x 


Lai müi: 

Diéukien: cosxeos2x ^ 0 (*). 

Phrrong trinh da cho trrong drrong vói: 


r 


1- —sin 9 2x 
2 


+ 


y¡3 sin 4x = 3 


+ 


sin x sin 2x + eos x eos 2x 
eos x eos 2x 


sin 4x 


151 

Dang Thanh Nam 

Auditing 51a, National economics University, Ha Noi, Viet Nam 



























PHU’ONG TRINH LlfONG GIÁC 

_ • _ 


1 V3 

<=> cos4a + V3 sin 4 a = 2 sin 2a <=> — cos4a H -sin 4x = sin 2x <=> sin 

2 2 


4x+— 

6 


= sin 2x 


<=> 


4x + — = 2x + k2n 

6 

4x + — = n - 2x + k2n 

6 


K , 

x = - vkn 

12 

5 n , n 

x =-1 - k — 

36 3 


,k Z thóa man (*). 


Bái 9. Giái phirong trinh \¡3 (sin 2x - eos a) + sin x - eos 2x = 2 


Lói giái: 


Phirong trinh tu’ong dirong vói 


\¡3 sin 2 x - eos 2x + sin x - \Í3 eos x=2 o — sin 2 a - — eos 2x + — sin x -—eos x = l 

2 2 2 2 




= 0 



( n 3 


f n 3 

, _ 9 

f 7r 3 


( n'' 

- eos 

2 a H— 

-eos 

AH- 

= 1 <=> 2 cos~ 

AH- 

+ eos 

AH- 


l 3 J 


l 6 J 


l 6 J 


l 6 J 




n A 

eos 

A + 

— 


V 

6 J 


f 




7r 

eos 

X + 

— 


V 

6 J 


= 0 


2 


n 7 

x = —vkn 
3 

n 

x = — Yk27t ieZ 

2 

a: = - — + k 2n 
6 


[ n n 5 n 

Vay phirong trinh có nghiem lá xe —h kn\ —h k2n ;-h k2n,k eZ 


_ v . . N , sin a sin 2 a + 2 sin a eos 2 a + sin a + eos a 77 

eos 

f 7T ^ 

A- 

l 4; 



Lói giái: 
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PHU’ONG TRINH LUONG GIÁC 


Diéu kién: eos 


4 

x - 

V 4y 


*0 


Khi dó phrrong trinh tu’ang dirong vói 
2sin * 2 veos a;+ 2 eos 2 a sinx + sinx + cosx 


-^(sinx + cos x) 

v2 


= V6cos2x 


y¡3 1 1 

<=> 1 + 2sin xeos x = V3cos2v <=> — cos2.v — sin 2x = — 

2 2 2 


<=> eos 


í r ) ^ 

2x-l — 
v 6 


n 

= eos — <=> 
3 


_ TC TC . _ 

2x -\— = — vk2n 
6 3 

2x + - = -- + k2x 
6 3 


n 


n , 

x = i -kn 

12 

n i 

x = - vkn 

4 


Bói chiéu vói diéu kién suy ra nghiém x = — + kn thóa man 


n 


Váy phuong trinh có nghiém a e j — + kn,k 


BAI TÁP DÉ NGHI 


Bái 1. Giái phu’ong trinh 

eos 2 * - \¡3 sin 2x = \ + sin 2 x. 

Bái 2. Giái phu’ong trinh 

4(sin 4 x + eos 4 *) + y¡3 sin 4x = 2. 
Bái 3. Giái phirong trinh 

2 V 2 (sin a: + eos x) eos x = 3 + cos2x. 
Bái 4. Giái phu’ong trinh 

V 2 sin 


r x n ^ 

/7 

(x 

n ^ 


( x 2n ^ 


( 3x n'' 

— 

- Vocos 

— 

— 

= 2 sin 

-1- 

-2 sin 

-1- 

v5 12J 


15 

12 ) 


15 3 ) 


l 5 6 J 


Bái 5. Giái phirong trinh 
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PHU’ONG TRINH LlfONG GIÁC 



( n ^ 


71 N 

eos x + sin 

2xh— 

-sin 

2x- 


l 6 J 


l 6 J 


+ 1 = V3(l + 2cosx). 


Bái 6. Giái phrrong trinh: 16 eos 4 x + — - 4y¡3 eos 2x + 5 = 0. 

I 4j 

Bái 7. Giái phrrong trinh: \¡3 eos x tan 2 x + sin x = 4 tan x - sin x tan 2 x - V3 eos. 


Bái 8. Giái phirong trinh: 




cosx-2shr 


x n 
V2~4 y 


2cosx-l 


= 1 . 


(3sinx-l)Í2V3cosx-lj \ 

Bái 9. Giái phirong trinh: -- —— -- —- = — 

sinxl 2v3cosx + l) 2 


Bái 10. Giái phirong trinh: 


, , y/T 1 


cosx 


= V2 


sinx 


cosx — 

V 2 y 


Bái 11. Giái phrrong trinh: y¡3 (sin 2x - eos x) + sin x - eos 2x = 2 


PHÜONG TRINH DÓI XtTNG VÓI SINX, COSX 


Phrrong trinh có dang 
a (sin x + eos x) + b sin xeos x + c = 0 

a(sinx-cosx) + ¿>sinxcosx + c = 0 


Dát 


t = sin x + eos x e 


-y¡2;y¡2 


= sinx-cosxe -y¡2;yÍ2 


sin x cosx = 


sin x cosx = 


Drra ve giái phrrong trinh vói án la t. 


r-1 

2 

1 - í 2 
2 


BÁI TÁP MÁU 


Bái 1. Giái phrrong trinh 
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PHU’ONG TRINH LÜGNG GIÁC 



Lai sitii: 


Phirong trinh tirong dirong vói 

l + (sinx + cosx) 3 -3sinxcosx(sinx + cosx) = 3sinxcosx. 

~-V2;V2" 


Dát t = sin x + eos x e 


Khi dó phrrong trinh tro thánh 


sinxcosx = 


t -1 


1 + r - 3 


t -1 


V 2 y 


í = 3 


r- i 

V 2 y 


<=> t = -1 e 


^í 3 +3í 2 -3í-5 = 0^(í + l)(t 2 + 2í-5) = 0 

kn 


-V2; V2 =í> sinxcosx = 0 <=> sin2x = 0 <=> x = — ,k eZ. 

J 2 


7r 


Váy phirong trinh có nghiém la: <x = k — ,keZ>. 


Bái 2. Giái phirong trinh: 
2V2(sinx + cosx)-sin2x = 1. 


Lai giái: 

dát t = sin x + eos x = eos 



e 

"-V2,V2 _ 

l 4 J 




sin 2x = t - 1. 


Khi dó phirong trinh tro thánh: 

2V2f-(r-l) = l^í 2 -2V2í = 0^f(f-2V2)=0^í = 0^ 


7Z7Z 3 7T 1 1 rjj 

<=> x-= — + kn x = — + kn,k eZ. 

4 2 4 


eos 


ó 7Z:Ó 

x- 

V 4 y 


= 0 


Bái 3. Giái phirong trinh: 


(l-V2 sinxcosx) 


f sinx + cosx^i 1 
1 +- 


v 


sin x + eos x + 




= 0 . 


Lai sitii: 
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PHU’ONG TRINH LlfONG GIÁC 


Diéu kién: sin x + eos * + \¡2 * 0 (*). 
Dát t = sin x + eos x = V2cos 


í 71 A 

x- 

G 

"-V2, V2" 

l 4 J 


L J 


• sinxcosx =- 


t 2 -1 


Khi dó phu'ong trinh tro thánh: 


V 

<=> 

<=> 


v 1+ i^ 

V 2y 


y 


= -<=>(2 + >/ 2 - V 2 í 2 )(2 + í ) = 2 


-V2í 3 - 2^2t 2 + (2 + a/2 ) t + 2 + 2V2 = 0 

(t - V2)(-V2í 2 - (2V2 + 2) t - V2 - 2j = 0 <=> (t - V2) (t - 1) ( V2í - V2 - 2) = 0 


í = V2 

<=> 

V2cosj^ 

f = 1 

V2cos 


V 

n , „ 
x = —b£2;r 

4 

n n 

X — — i — 

L 4 4 

+ £2;r 


7T 


7T 


x-- 


= 1 


x = — + k2n 

4 

x = k2n ,k eZ (thóa man (*)). 

x = — + kln 
2 


I 71 71 

Vay phnong trinh có nghiem la: < x - — +kln ,kln, — +kln ,k eZ>. 


BÁI TÁP DÉ NGHI 

Bái 1. Giái phnong trinh 

sin x - eos x + 7 sin 2x = 1. 

Bái 2. Giái phnong trinh 

(l + V 2 j(sinx-cosx) + 2 sin x eos x = 1 + V 2 . 

Bái 3. Giái phnong trinh 
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PHU’ONG TRINH LlfONG GIÁC 

_ • _ 


sin 


2x + \Í2 


sin 


4 n ^ 

x - 

V 4y 


= 1 . 


Bái 4. Giái phirong trinh 

sin 3x - cos3x + 2 (sin x + eos x) - 1. 
Bái 5. Giái phirong trinh 


2 + (2 + sin2x) 
Bái 6. Giái phirong trinh: 


1 


1 


A 


■ + ■ 

V sin x eos x 


- + tan x + cot x 


= 0 . 


J 




sin 3 x + eos 3 * + sin x + eos x = + y¡2 . 


Bái 7. Giái phirong trinh: 


3 

1 + sin 3 x + cos 3 x = — sin 2x. 


Bái 8. Giái phirong trinh: 

sin .reos 2 x + eos x sin 2 x + V2 (sin x + eos x - sin 2x) - V2 
sin x + eos x - sin x eos x 
Bái 9. Giái phirong trinh: 

(l + V2 )(sinx-cosx) + 2sinxeosx = 1 + \Í2 . 


Bái lO.Giái phirong trinh: 


sin 


2x + \¡2 


sinx 


4 n ^ 
x- 


= 1 . 


^ 4; 

Bái ll.Giái phirong trinh: |sin x - eos x| + 4 sin 2x = 1 . 

Bái 12. 

Giái phirong trinh: 5 (1 - sin 2x) -16(sin x - eos x) + 3 = 0. 

Bái 13. 

Giái phirong trinh: (sin x + eosx -l) (2 (sin 3 x + cos 3 x) +1 j = 2sin 2x. 

Bái 14. 

Giái phirong trinh: 2(sin 3 x + cos 3 x) - (sin x + eos x) + sin 2x = 0. 
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_ • _ 


Bái 15. 

Giái phirong trinh: 2(sin 3 x + eos 3 *) + sin 2x(sin x + eos x) = 2y¡2 . 

Bái 16. 

Giáiphirong trinh: (sin x + eos x -1) (2 sin 2x +1) = (sin x + eos x) (2 sin 2x -1). 


PHÜONG TRINH KÉT HOP TANX, COTX, SINX, COSX 


Bái 1. Giái phirong trinh: 2 

tan x - sin x 

1 + 3 

cot x - eos X 

o 

II 

in 

+ 

Loi siái: 

Phirong trinh da cho tirong dirong vói 

J sinx . . 3 J cosx . 3 

2-bl-sinx +3-b 1 — eos x 

veosx J vsiiu , 

= 0 




sin x + eos x - sin x eos x 


- 1 --- 

Veos* sin xj 


= o 


tan x = — 

2 

sin x + eos x - sin xcos x = 0 


Bái 2. Giái phirong trinh: 3 (cot x - eos x 

)"5 

tan x - sin x 

= 2. 

Loi siái: 

Phirong trinh tirong dirong vói: 

f cosx . 3 J sinx , . 3 

3 —-b 1 — eosx -5-bl-sinx 

= 0 


V sin x 


V eos x 


3 (eos x + sin x -sin x eos x) 5(cosx + sinx-sinxcosx) 


sinx 


cosx 


VSinx cosx J 


eos x + sin x - sin x eos x 


) = 0 - 


Bái 3. Giái phirong trinh: yfl (sin x + eos x) = tan x + cot x. 
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PHU’ONG TRINH LÜGNG GIÁC 


Lai siái: 

Diéu kién: sinxcosx^O (*). 

Khi dó phirong trinh tirang dirang vái: 


í~, . v sinx cosx f- . t . \ . 2 2 

V2 (sinx + cosx) =--<=> V2 sin x cosx (sin x +cosx) = sur x + cos“x = 1 

eos x sin x 


Bát t = sin x + eos x = V2cos 


( n A 
x- 

G 

"-V2, V2" 

l 4 ) 


L J 


• sinxcosx = - 


t -1 


Kh i dó phirong trinh tro thánh: 

Í2 

—(r -l)í = 1 <=> V2r 3 - -fot-2 = 0 <=> (i- V2)(V2f 2 + 2r + V 2 ) =0 <=> t = V 2 


V2c 


<=> Vzcos 


4 7r ^ 

x- 

V 4y 


7r 


= V 2 <=> x = — + k2jz,k eZ. thóa man diéu kién (*). 
4 


7T 


Váy phrrong trinh có nghiém la: l x = — + k2rt, k e Z>. 


Bái 4. Giái phirong trinh: cot x - tan x = sin x + eos x 


Lói giái: 

Diéu kién: sin xeos x ^ 0 
Khi dó phirong trinh tirong dirang vái: 
eos x sin x 


sin x eos x 


= sin x + eos x <=> (sin x + eos x) ( sin x - eos x + sin x eos x 


)0 


r) = 0 


71 


Xét sin x + eos x = 0 <=> tan x = -1 <=> x =- vkn. 

4 


❖ Xét 

t = sin x - eos x = -y¡2 eos x 


sin x - eos x + sin x eos x = 0 

-V2,V2 


(*), 


XH- 

v 4 j 


1 -t 2 


sinxcosx = ■ 


Khi dó phirong trinh (*) tro thánh: 


1 -t 2 


t + - 


<=> eos 


= 0 <=> T = 1 ± y¡2 => t = 1 — V2 <=> —y¡2i 


eos 


4 n ^ 

XH- 

V 4 y 


= 1-V2 


ó 


x-i — 

V 4y 


n V2-1 


n 


1 - =cosa<7>x = - ±a + k2n . 

V2 4 


dát 
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Váy phirang trinh có nghiém la: 


n n , . , ^ V2-1 

x = + kn ,- ±a + k2n,k e Z,cosa =—;=— 

4 4 V2 


Bái 5. Giái phirong trinh: 3 (tan x + cot x) = 2 (2 + sin 2x ). 


Lai giái: 

Diéu kién: sin x eos x ^ 0. 

Khi dó phirong trinh tirong drrang vái: 


^sinx cosx^ 


- + - 


ycosx Sinx j 
6 


= 2(2 + sin 2x) <=> 


3(sin ? x + cos 2 x 


sin x eos x 


= 2(2 + sin 2x) 


—-= 2(2 +sin 2x) <=> sin 2 2x + 2sin2x-3 = 0 <=> (sin2x-l)(sin2x + 3) = 0 


sin 2x 


. thóa man diéu kién. 

2 

Bái 6. Giái phirong trinh: 2 tan x + cot x = V3 H-. 

sin 2x 

Lai giái: 

Diéu kién: sin 2x ^ 0. 


Khi dó phrrong trinh trrong drrang vái: 

2 4 


(tan x + cot x) + tan x 


+ - 


sin 2x 


sin x eos x 

—l- 

Veosx sinx J 


+ tanx 




+ - 


sin 2x 


sin 2 x + cos 2 x rz 2 rz n . . _ 

<=>-+ tanx = V3d-<»tanx = V3 <»x = — + kn,k ¡=Z. 

sinx eos x sin2x 3 


Bái 7. Giái phirong trinh: 


1 


- + - 


1 


V sin ’ x eos x ) 


-12 = 2\/3(tanx-cotx). 


Lai sitíi: 

Diéu kién: sin xeos x ^ 0 . 
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Khi dó phiroTig trinh tirang dirang vái: 

3(l + tan 2 A + l + cot 2 x\-\2 = 2-\¡3 (tan a -cot a) 

<=> 3 (tan 2 A + cot 2 a-2)-2>/3 (tan A-cot a) = 0 

<=> 3(tan A-cot a)~ -2>/3 (tan a -cot a) = 0 <=> (tan a -cot *)(3(tan a -cot a) - 2 V 3 ) = 0 

K 71 

*’• Xét tan x — cot a = 0 x = — v k—. 

4 2 


Xét tan x - cot x = 


2y¡3 

3 


2 2V3 

<=> tan x- 

3 


tan.x-1 = 0 


tan A' = V3 


tan a = 


J_<=> 

7J 


a = —vkn 


n 1 

a =- vkn 

6 


BÁI TÁP DÉ NGHI 


Bái 1. Giái phirong trinh: 
Bái 2. Giái phirong trinh: 
Bái 3. Giái phirong trinh: 
Bái 4. Giái phirong trinh: 

Bái 5. Giái phirong trinh: 
Bái 6. Giái phircmg trinh: 


4sin 2 A + 3tan 2 a = 1 . 

1 + tan a = 2 V 2 sin a . 

1 + 3 sin 2a = 2 tan a . 

tan 2 A^l-sin 3 a) + cos 3 a-1 = 0. 

2 sin A + cot a = 2 sin 2 a+ 1. 

sin 2a- 2 eos 2 A + 4(sin a -eos x+ tan a-1) = 0 . 


Bái 7. Giái phircmg trinh: 
Bái 8. Giái phirong trinh: 

Bái 9. Giái phirong trinh: 


cot 4 a = cos 3 2a + 1. 

sin 2 a tan a + eos 2 a cot a - sin 2a = 1 + cot x + tan x . 
1 - tan a 


1 + tan a 


■ = 1 + sin 2a . 
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Bái 10. Giái phrrong trinh: 


-2cosx = 2. 


3(sinx + tanx) 
tan x - sin x 

Bái 11. Giái phrrong trinh: (tan x -cot x + 2tan 2x) (1 + cos3x) = 4sin3x. 

1 + cosx 


Bái 12. Giái phrrong trinh: tan x = 


Bái 13. Giái phrrong trinh: tan 1 x = 


1 - sin x 


1 - cosx 
1 - sin 3 x 


Bái 14. Giái phirang trinh: 


1 - tan x 
1 + tan x 


= 1 + sin 2x . 


Bái 15. Giái phrrong trinh: 1 + cot 2x = 


l-cos2x 


Bái 16. Giái phrrong trinh: 
Bái 17. Giái phirong trinh: 
Bái 18. Giái phirong trinh: 

Bái 19. Giái phrrong trinh: 
Bái 20. Giái phrrong trinh: 
Bái 21. Giái phrrong trinh: 


sin 2 2x 
tan 2x + cot x = 8 eos 2 x. 
tan x = cot x + 2 cot 3 2x. 
tan x + cot x = 2 (sin 2x + cos2x). 

cot x = tan x + 2 tan 2x. 

6 tan x + 5 cot 3x = tan 2x. 

2 (cot 2x-cot3x) = tan2x + cot3x. 

2 


sin 4x 
1 


Bái 22. Giái phrrong trinh: 3 tan 3x + cot 2x = 2 tan x + 

Bái 23. Giái phrrong trinh: 2 tan x + cot 2x = 2 sin 2x + 

sin2x 

Bái 24. Giái phrrong trinh: cot x -1 = V2 (tan x + cot x) (eos x - sin x). 


Bái 25. Giái phrrong trinh: 2 + tan x = 


sin 3x + 


n 


eos 


X + 


n 


\ ' 


Bái 26. Giái phrrong trinh: 3 tan 1 x + 


3(tanx + l) 


sin 


cosx 


In 


x — 


= 1 
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PHÜ0NG TRINH LUONG GIÁC 

BIÉN DÓI VÉ PHÜONG TRINH CHÍ CHtTA MOT HÁM SO LUONG GIÁC 

Các cóng thúc bien dói 

sin 4 x + cos 4 x = 1 - — sin * 2 2x 
2 

• 6 6 -i ^ • 2 n 

sin x + cosx = l— sin 2x 

4 

. _ 2 tan x „ 1 - tan 2 x 

sin 2x =- 5 — i cos2x =-=— 

l + tan~x l + tan"x 

Thiróng gáp các phirong trinh dang: 

asin 2 x + ¿>sinxcosx + ccos 2 x + d - 0 

Hoác asin 3 x + ¿>sin 2 xcosx + csinxcos 2 x + d eos 3 x + (msinx + ncosx) = 0 

Phnona pháp giái: 

(i) . Xét tnráng hop cosx = 0 có phái la nghiem cüa phirang trinh hay khong. 

(ii) . Xét traáng hop cosx ^ 0, khi dó chia cá hai ve cúa phirong trinh thú nhát va thú hai lán lirot 
cho eos 2 x va eos 3 x. Ta dirge các phirong trinh thuán nhát bac hai, bac ba vói án la tan x. 


BÁI TÁP MÁU 


Bái 1. Giái phirong trinh 
2 Ísin 6 x + cos 6 xj-sinxcosx 


\Í2 - 2 sin. 


= 0 . 


IJrí giái: 


J2 


Diéu kién: sin x ^-(*). 

2 

Khi dó phirong trinh tirong dirong vói 
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2(sin 6 * +eos 6 *)-sin* eos* = 0 


<=> 21 1- — sin 2 2x 

l 4 


1 , 

— sin 2x = 0 <=> 3sin 2* + sin2*-4 = 0 
2 


7Z 

<=> (sin 2x -1) (3sin 2x - 4) = 0 <=> sin 2x = 1 <=> * = — + kn, k e Z 

r r \ J[ S7T 

Dóichiéu vóidiéu kien (*), suy ra k lé suy ra x = — + {2k + \)K = — + k2n 

5 Ti 

Vay nghiem cúa phirong trinh la * = — + k2n, k e Z. 


Bái 2. Giái phuong trinh 


. 2 ~ ^ .2o 1.11*. 9x 

sin 2* eos 6* + sin 3* = —sin-sin —. 


Lai ai ai: 


Phirong trinh tirong duong vói 


f 1 - cos4*) cosó* +1 - cosó* = sin sin — <=> 1 - cos4* eos s6x = sin sin — 
v ’ 2 2 2 2 


<=> l--^-(cosl0* + cos2*) = ^ 
<=> 2 eos 2 * + eos * - 3 = O <=> ( 


(eos*-cosíO*) <=> cos2* + cos*-2 = 0 
cos*-l)(2cos* + 3) = 0 <=> eos* = !<»* = k2n,k eZ. 


Bái 3. Giái phirong trinh 
5 sin * - 2 = 3 (1 - sin *) tan 2 *. 

Loi giái: 


Diéu kién eos * ^ 0. 

Khi dó phuong trinh tuong duong vói 


5 sin*-2 = 3(1-sin*) tan 2 *«• 5 sin * - 2 = 3(l - sin *) Sm * 

cos~* 

sin 2 * . . o 3 sin 2 * 

-^— <=> 5 sin * - 2 =- 

1 -shr* 1 + sin* 


<=> 5 sin * - 2 = 3 (1 - sin *) 
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<=> (5 sin x - 2) (1 + sin x) = 3 sin 2 x <=> 2 sin 2 x + 3 sin x - 2 = 0 

n 

x = —h kln 
6 

x = — + k2n 
6 


<=> (2sinx-l)(sinx + 2) = 0 <=> sin x = ^ <=> 


Bái 4. Giái phuang trinh: 

4sin 3 x + 3cos 3 x-3sinx-sin 2 xcosx = 0. 

Lai siái: 

Nhan tháy eos x = 0 khóng la nghiem cüa phuang trinh. 

Xét eos x * 0, khi dó chia cá hai ve cúa phuang trinh cho eos 3 x ta duoc phuang trinh: 
4 tan 3 x + 3 - 3 tan x(l + tan 2 x 'j - tan 2 x = 0 

<íí> tan 3 x - tan 2 x - 3 tanx + 3 = 0 <=> (tan x -1) (tan 2 x - 3) = 0 


tan x = 1 
tan x = +V3 


n i 

x = —vkn 
4 

, n i 

x = ±—vkn 
3 


leZ 


Bái 5. Giái phuang trinh: 
sin x sin 2x + sin 3x = 6 eos 3 x. 

Lbi siái: 

Phuang trinh tuang duang vái: 

2 sin 2 xeos x + 3 sin x - 4 sin 3 x - 6eos 3 x = 0 

Nhan tháy eos x = 0 khóng la nghiem cüa phuang trinh. 

Xét cosx ^0, khi dó chia hai ve cúa phuang trinh cho cos 3 x ta duoc phuang trinh 
2 tan 2 x + 3 tan x(l + tan 2 x) - 4 tan 3 x- 6 = 0 


<íi> tan 3 x-2tan 2 x-3tanx + 6 = 0 <=> (tanx-2)(tan 2 x-3) =0 
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tan x = 2 = tan a 

x = a + kn 


r ^ 

n■ , k g Z. 


tanx = ±V3 

x = ±—vkn 



L 3 

Bái 6. Giái phirong trinh: 

1 + 3 sin 2x = 2 tan x . 


Lbi giái: 

Phirong trinh tirong dirong vái: 


2 

1 + 3.-\— = 2tanx <=> 2 tan 3 x-tan 2 x-4tanx-l = 0 

l + tan~ x 


<=> (tanx + l)(2tan 2 x-3tanx-l) =0 <=> 


tanx = -1 

3±VÍ7 
tan x =- 


BÁI TÁP DÉ NGHI 


Bái 1. Giái phirang trinh: cos 3 x - 4 sin x - 3 eos x sin x + sin x = 0 . 

Bái 2. 


Bái 3. 
Bái 4. 


Giái phu'ang trinh: sin 3 
Giái phirang trinh : 


f 7T^ 

~ . 3 

( n^ 

x - 

+ 3 sin 

x^ — 

V 6 ) 


l 3 J 


= eos x + sin 2x . 


sin 3 x + cos 3 x 


= cos2x. 

2 eos x-sin x 
Giái phuxmg trinh: sin xcos2x = 6eos x(l + 2eos 2x). 


2 Ícos 3 x + 2sin 3 x) 

Bái 5. Giái phirong trinh: —-- = sin 2x. 

2sinx + 3cosx 

Bái 6. Giái phirong trinh: sin x + eos x - 4 sin 2 x = 0 . 

Bái 7. Giáiphirong trinh: sin 2 x(tanx + l) = 3sinx(cosx-sinx) + 3. 


Bái 8. Giái phirong trinh: \fl sin 3 


x -¡— 

4 J 


= 2sinx. 
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í 


8cos~ 


Bái 9. Giái phirang trinh: 


n 


x + 
v 3 j 


-cos3x 


eos x - 


1 


= 0 . 


sin~ 


Bái 10. Giái phirong trinh: 


x — 


\ 


2 

4) 


sinx 


= 0 . 


sin x + eos x 


Bái 11. Giái phirong trinh: 6sin x-2 eos 3 x = 


5 sin 4xcosx 
2cos2x 


sin 


( n A 

3x + - 


Bái 12. Giái phirong trinh: 


+ eos 


2 n 


-3x 


V 

6 ) 


3 ) 


f 


( 

eos 


+ sin 

2x -\— 


l 6 ) 


l 3 J 


= smx + y¡3 eos x 


BIÉN BÓI VÉ PHU’ONG TRINH TÍCH 


Các cóng thúc su dung : 


. . a + b a-b 

i. sin a + sino = 2sin-eos- 

2 2 


.. . . , , . a-b a + b 

íi. sin a - sin b = 2 sin-eos- 

2 2 


, _ a+b a-b 

ni. eos a + eos b = 2 eos-eos- 

2 2 


_ . a+b . a-b 

ív. cosa-coso =-2sin-sin- 

2 2 


Luu y :Các thira so chung 


+1 + sin 2x ; cos2x; 1 + tan x; 1 + cot x có thua so chung la sin x + eos x. 
+1 - sin 2x; cos2x; 1 - tan x; 1 - cot x có thira so chung la sin x - eos x. 
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PHU’ONG TRINH LÜGNG GIÁC 

+ sin 2 x,tan 2 x có thíra so chung la (l-cosx)(l + cosx). 

+cos 2 x,cot 2 x có thíra so chung la (l-sinx)(l + sinx). 

Luu y vói Bái tap máu so 5. Các bái toan thuffng cho duái dang náy. 

Thóng thu'órig loai toán náy có dang : 

(a + ¿>sin x)./(cosx) + /(sinx) = 0 

Ta phán tích dugc / (sin x) = (íí + b sin x) g (sin x) 

Khi dó phu'ffng trính trá thánh : 

a+b sin x = 0 
/ (eos x) + g (sin x) = 0 

Vi du : Giáiphu’ffng trính : 

9sinx + 6cosx(l-sinx)-2sin 2 x-7 =0<í> ócosx(l-sinx)+ (-2sin 2 x + 9sinx-7^ = 0 
<=> 6cosx(l-sinx) + (l-sinx)(-7 + 2sinx) = 0 <=> (l-sinx)(6cosx + 2sinx-7) = 0 
sin x = 1 

6cosx + 2sinx-7 =0 


(a + b sinx)(/(eosx) + g(sinx)) = 0 <=> 


BÁI TÁP MÁU 


Luu y : Nhóm các so hang vói nhau dúng cóng thúc cong, trie luong giác 

Bái 1. 

Giái phirong trinh: sin x + sin 2x + sin 3x = eos x + cos2x + cos3x. 

Lffi eiüi: 

Phu'ong trinh tu'orig du'ong vói: 

(sin x + sin 3x) + sin 2x = (eos x + cos3x) + cos2x 

<» 2 sin 2xcosx + sin 2x = 2cos2xcosx + cos2x 
<» sin 2x(2cosx +1) = cos2x(2cosx +1) 
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<=> (2cosx + l)(sin2x-cos2x) =0 <=> 


eos 2.x: = 


1 


2 <=> 
sin 2x = cos2x 


2n , _ 

x = ±- vk2n 

3 

n , n 
x = — I - k — 

8 2 


k e Z 


Váy phirong trinh có nghiém la: x = j ±^~ + k27t;^ + k^,k e Z i. 



Loi eiái: 

3jc 3x x 

Phirong trinh tirong dirong vói: (cos3x + l) + (cosx + cos2x) = 0<» 2cos 2 —+ 2cos—eos— = 0 


3x ^ 

<=> 2 eos — 

2 


3x x^ 

eos-h eos — 

2 2 J 


3x x 

= 0 <=> eos—cosxcos— = 0 
2 2 


eos x = 0 
3x 

eos— = 0 
2 


K , 

x = — vkn 
2 

n , 2 n 
x = —h k — 
3 3 


,k e 7L 



IJ)i sitii: 

Phirang trinh tirong drrong vói: 

3x 3x 3x x 

(eosx + cos4x) + (cos2x + cos3x) = 0 <=> 2eos—eos— + 2eos— eos — = 0 


cos- 


5x 


3x x 

eos-1- eos — 

v 2 2 j 


A 5 * X A 

= 0 <=> eos — cosxcos— = 0 
2 2 


eos—= 0 
2 

cosx = 0 <=> 
5x 

eos— = 0 
2 


x = n + k2n 
n 

x = —vkn ieZ 
2 

n , 2 n 
x = — Y k — 

5 5 
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Bái 4. 

Giái phrrong trinh: sin 3x - sin x + sin 2x = 0. 

Lori giai: 

Phu’orig trinh tu’ang drrang vái: 

(sin 3x - sin x) + sin 2x = 0 <=> 2 eos 2x sin x + 2 sin x eos x = 0 
<=> sinx(cosx + cos2x) = 0 <=> sinx(2cos 2 x + cosx-l) = 0 


<=> sinx(cosx + l)(2cosx-l) = 0 <=> 


sin x = 0 
cosx = -1 <=> 
1 

eos X = — 

2 


x = kn 

n ,k eZ 
x = ±— \-k2n 
3 


Bái 5. 

Giái phirong trinh: coslOx - cos8x - cosóx + 1 = 0. 

Lai giüi: 

Phrrong trinh tiróng dirong vói: 

(coslOx - cosóx) + (1 - cos8x) = 0 <=> -2 sin 8xsin 2x + 2 sin 2 4x = 0 


<» -4sin 4xsin 2x(cos4x - cos2x) = 0 <=> sin 4xsin 2xsin 3xsin x = 0 




sin 3x = 0 

<=> 

sin 4x = 0 


x = k 
x = k 


n 

~3 

n 

~4 


k e Z 


Bái 6. 

Giái phirong trinh: 1 + sin x + eos 3x = eos x + sin 2x + cos2x. 

Loi giái: 

Phrrong trinh tiróng dirong vói: 

(1 - cos2x) + (cos3x - eos x) + (sin x - sin 2x) = 0 

<» 2sin 2 x-2sin2xsinx + sinx(l-2cosx) = 0 


<=> sinx(2sinx-2sin 2x + l-2cos x) = 0 
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<=> sin a(1-2cos a) (1-2 sin a) =0 <=> 




sin a = 0 

il 

1 

K 

eos A =— <=> 

x = ±—l- kln 

2 

3 

1 

n 

sin a = — 

x = —f k2n,x = 

2 

L 6 


,k e7L 


5 n 
~6 


Bái 7. 

Giái phirong trinh: (2sin A-l)(2sin 2a + 1) = 3-4cos 2 a. 
Lori si ai: 


(2sin jc-l)(2sin2x + l) = 3-4^1 -sin 2 x ) = 4sin 2 x-\ 

<íí> (2sin A + l)(2sin2A + l) = (2 sin A-l)(2sin a + 1) 

<=> (2sin.r-l)(sin 2a- sin a) = 0 <=> sinA(2sin a-1)(2cosa-1) = 0 



sin a = 0 

A = 

<=> 

1 

sin a = — <=> 

A = 


2 

1 

eos x — — 

A = 


L 2 


Bái 8. 



n 

~6 


5x 

~6 


n 

~3 


Lai giái: 

Phu'ang trinh tirón g dirang vái: 

(eos x — sin a) eos x sin x = cosA(cos 2 A-sin 2 a) 

<=> cosA(cosA-sinA)(sinA-(cosA + sinA)) = 0 

n i 

a = —l -kn 

, k e Z 

n i 

a = —vkn 
4 


<=> -cos 2 a (eos a - sin a) = 0 <=> 


eos A = 0 


eos A = Sin A 


eos A = 0 
tan a = 1 


Bái 9. 

Giái phirong trinh: (2sin a + 1)(3cos4a + 2sin a-4) + 4 eos 2 a = 3. 
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Lai giái: 

<=> (2sin x + l)(3cos4x + 2sinx -4) + 4^1-sin 2 x) -3 = 0 

<=> (2 sin x +1) (3 eos 4x + 2 sin x - 4) + (1 + 2 sin x) (1 - 2 sin x) = 0 

<» (1 + 2sinx)(3cos4x-3) = 0. 

Bái 10. 

Giái phu’O'ng trinh: eos 2 x + sin 3 x + eos x = 0 . 

Lai giái: 

Phu’ong trinh tuong du’ang vói: 

(cos 2 x + eos x) + sin 3 x = 0 <íi> eos x(cos x +1) + sin x( 1 -cos 2 x) = 0 
<=> (l + cosx)(cosx + sinx-sinxcosx) = 0 . 


Bái 11. Giái phirong trinh 



^ 7T ^ 


^ n' 

sin 

2x- 

= sin 

x - 


l 4; 


l 4 J 



Lai siái: 


Phrrong trinh tuong duong vói 



( n ^ 


f 

n ^ 

V2 . 

f 

71 ^ 

. n 

f 

n ^ 

sin 

2x- 

= sin 

x- 

— 

+-<=> sin 

2x 

— 

-sin — = sin 

X 

— 


l 4 ) 


V 

4; 

2 

V 

4; 

4 

V 

4 J 


2 eos x sin 


2 7T ^ 


( 


( n V 

x - 

= sin 

x - 

<=> sin 

x - 1 

l 4 J 


l 4 J 


l 4 y 


(2cosx-l) = 0 


<=> 


sin 


n 


x — 


= 0 


<=> 


eos X = — 
2 


n i 

x = — vkn 
4 

x = ±— + k2n 
3 


,k e Z. 


Bái 12. Giái phuong trinh 



cos2x - 3 sin 2x + 5%/2 sin 

( 9 7T^ 

xt- 

l 4 ) 

= 3. 
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Lai giái: 

Phirong trinh tirang dirang vái 

cos2x-3sin 2x + 5v 2 sin x + — J = 3 <» cos2x-3(l + sin 2x) + 5(sin x + eos x) = 0 

(sinx + cosx)(cosx-sin.x)-3(sin.x + cos.x)~ + 5(sinx + eosx) = 0 
<=> (sinx + cosx)(5-3(sinx + cosx) + (cosx-sinx)) = 0 

7Z 

<=> (sinx + cosx)(4sinx + 2cosx-5) = 0 sinx + cosx = 0 tanx = -1 x = ~— + kn 

Bái 13. Giái phirong trinh 
tan * 1 2 * 4 x + tanx \Í2 . f 7t^ 


tan“ x +1 


-sin 


XH- 

V 4y 


Lai giái: 

Diéu kién cosx ^0. 

Khi dó phircmg trinh tu’ong dirang vái 

eos 2 x (tan 2 x + tan x) = — (sin x + eos x) <=> sin 2 x + eos x sin x = — (sin x + eos x) 


1 í 

<=> sinx(sinx +cosx) = — (sinx+cosx) <=> (sinx +cosx) 


sin x — 
2y 


= 0 


1 

sin x = — 

2 

sin x + eos x = 0 


n k 5 k 

x =- \-Ic7tv x = — \-Ic27t v x =- \-k2n,k eZ.(thóa man diéu kién). 

4 6 6 


Bái 14. Giái phirong trinh 

sin x + sin 2x + sin 3x = 1 + eos x + cos2x. 


Ldi giái: 


Phirong trinh tirong dirong vói 

(sin3x + sinx) + sin2x = (l + cos2x) + cosx 2sin2xcosx + sin 2x = 2cos 2 x + cosx 

<=> sin2x(2cosx + l) = cosx(2cosx + l) <=> cosx(2cosx + l)(2sinx-l) =0 
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eos x = 0 

1 71 2 71 71 5 71 

eos* = — <=> x = — vkn\/ x = ±- vk2n v x = —t- k2nx = - \-k2n ,k eZ. 

2 2 3 6 6 

1 

sinx = — 

2 


Bái 15. Giái phirong trinh 

9sinx + 6cosx-3sin 2x + cos2x = 8. 

Lai giái: 


Phirong trinh tu’ong dirong vói 

9sinx + 6cosx-6sinxcosx + l-2sin 2 x = 8 
<=> 9sinx + 6cosx(l-sinx)-2sin 2 x-7 =0 
<=> 6cosx(l-sinx) + (l-sinx)(2sinx-7) = 0 

<=> (l-sinx)(6cosx + 2 sin x-7) = 0 <=> (l-sinx) 

Bái 16. 

Giái phirong trinh: sin x + sin 2x + sin 3x = eos x + cos2x + cos3x. 

Lori giái: 

Phrrong trinh tirong dirong vói: 

(sin x + sin 3x) + sin 2x = (eos x + cos3x) + cos2x 
« 2 sin 2xcosx + sin 2x = 2cos2xcosx + cos2x 
<» sin 2x(2cosx +1) = cos2x(2cosx +1) 


= 0<=> x = — \-k2n 
2 


(2cosx + l)(sin2x-cos2x) =0 <=> 


cos2x = 


1 


2 <=> 

sin 2x = cos2x 


2 n . _ 

x = ±- vk2n 

3 

n , n 
x = —\- k — 

8 2 


,k e Z 


Váy phrrong trinh có nghiém la: x = | ±^- + k2n;^ + k^-,k e 7L 


Bái 17. 

Giái phirong trinh: 2 sin 1 x - cos2x + eos x = 0. 
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Lai giái: 

Phirong trinh tirón g dirong vái: 

2sin 3 *-(l-2sin 2 *) + cos* = 0 <=> 2sin 2 *(l +sin*)-(l-cos*) = 0 

<=> 2(l-cos*)(l + cos*)(l + sin *) -(l-cos*) = 0 

<=> (l-cos*)(2(1 + eos *)(1-sin*) -l) = 0 

<=> (l-cos*)(l + 2sin*cos* + 2(sin* + cos*)) = 0 

<=> (l-cos*)^(sin* + cos*)~ + 2(sin* + cos*)j = 0 
<=> (l-cos*) (sin * + cos*)(sin* + cos* + 2) = 0 


l-cos* = 0 
sin * + eos * = 0 


<=> 


eos* = 1 
tan* = -1 


<s> 


* = kln 

jr ,k £:Z 

x = - 1 -kn 

4 


Bái 18. 

Giái phirong trinh: 2eos 3 * + cos2* + sin * = 0. 

Lbi si ai: 

Phirong trinh tirong dirong vói: 

2 eos 3 * + 2cos 2 *-l + sin* = 0<=> 2cos 2 *(l + cos*) -(1-sin*) = 0 

<=> 2(l-sin*)(l + sin*)(l + cos*)-(l-sin*) = 0 

<» (l - sin *) (2 (1 + sin *)(l + eos *) -1) = 0 

<=> (l-sin*)(l + 2sin*cos* + 2sin* + 2cos*) = 0 

<=> (l-sin*)(sin* + cos*)(sin* + cos* + 2) = 0 


1 - sin * = 0 
sin* + eos* = 0 


sin * = 1 
tan* = -1 


n 

x = — \-k2n 
2 

n 

* =- vkn 

4 


k eZ 


Bái 19. 

Giái phirong trinh: sin3* = eos *cos 2*(tan 2 * + tan 2*). 
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Lai sitíi: 

Diéu kien: eos x.cos2x ^ 0. 

Khi dó phuong trinh tuxrng duong vái: eos x. sin 3x = cos2x sin 2 x + eos 2 x sin 2x 
<íi> cosx(3sinx-4sin 3 x) = sinx(2cos 2 x.cosx + cos2xsinx) 

<íí> cosxsinx(3-4sin 2 x) = sinx(cos2xsinx + 2cos 3 x) 

❖ Xét sin x = 0 <=> x = kn , thóa man diéu kien. 

❖ Xét eos*(3-4sin 2 x) = cos2xsinx + 2eos 3 x 

<íí> eos x(3-4sin 2 x-2 eos 2 x) = cos2x sin x <íí> eos x eos 2x = cos2xsin x 

<» cos2x(sinx-cosx) = 0, dói chiéu vói diéu kien thi phuong trinh náy tuxmg duong vói: 

• r\ 1 Tí" 7 

sin x - eos x = 0 <=> tan x = 1 <=> x = — vkn. 

4 


Váy phuong trinh có nghi^m la: {, = £ + te .t*. t6 Z 


Bái 20. Giái phuong trinh: 2 sin 3x-= 2 eos 3x + 

sin x eos x 

Lbi giái: 

Diéu kien: sin xeos x ^ 0 . 

Khi dó phuong trinh tuong duong vói: 

2(sin3x-cos3x) = —-—l—-— <=> 2Í3sinx-4sin 3 x 
eos x sin x v 

<=> 2^3(sinx + cosx)-4(sinx + cosx)(sin 2 x + cos 2 x- 


- 4cos 3 x + 3 eos x) = —— 

C )) = 


1 


■+- 

eos x sin x 
sin x + eos x 


-sinxcosx 


sin x eos x 


Xét sin x + eos x = 0 tan x = -1 <» x =- vkn . 

4 


♦> Xét 2(3-4(l-sinxcosx)) =-<=> 2sinxcosx(4sinxcosx-l) =1 

2 sinxcosx 

<=> sin2x(2sin 2x-l) = 1 => 2sin 2 2x-sin2x-l = 0 <=> (sin 2x-l)(2sin2x + l) = 0 
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sin 2x = 1 

• o 1<=> 
sin 2x = — 

2 


n 7 

x = —Y kn 
4 

~ U 7 

x = -b kn 

12 

7 n 

x =-1- kn 

12 


í n n n In ] 

Váy phuong trinh có nghiém la: < x = —b k — , - \-kn, -b kn,k eZi. 

4 2 12 12 


Bái 21. Giái phuong trinh: 

eos 2 x feos x-l) , . 

---- = 2(1 + sin x) 

sin x + eos x 

Lbi siái: 

Diéu kien: sinx + cosx + 0 

Khi dó phu'ong trinh tirang dirang vái 

(l-sinx)(l + sinx)(cosx-l) = 2(sinx + cosx)(l + sinx) 

<» (l + sinx)(sinx + cosx + sinxcosx + l) = 0 


í ■* • \ 2 \ „ 

sinx = -1 

(1 + sinxj (1 + cosxj = 0<» 

<=> 

cosx = -1 


x —-[- 2n ' 

2 ,k eZ thóa man diéu kien. 

x = n + k2n 


Bái 22. Giái phirong trinh: 

3cot 2 x + 2V2sin 2 x = ^2 + 3V2 jeosx 

Lói giái: 

Diéu kien: x^kn 

Khi dó phuong trinh tuong duong vói: 

3cos x + 2^2 s i n 2 x = (2 + 3V2)cosx 
sin" x v 1 

<=> 3eos 2 x - 2 sin 2 xeos x + 2\Í2 sin 4 x - 3\Í2 eos xsin 2 x = 0 
(cosx- y¡2 sin 2 x)(3cosx-2sin 2 x) = 0 


177 

Dang Thanh Nam 

Auditing 51a, National economics University, Ha Noi, Viet Nam 














PHU’ONG TRINH LUONG GIÁC 


3 eos x - 2 sin x = 0 
eos x-\íl sin 2 x = 0 


y¡2 COS 2 X + COS X-yÍ2 =0 
2cos 2 x + 3cos x - 2 = 0 


<=> 


eos x = — 

2 

-1 + V3 

eos x =- f=— = cos a 


<=> 




x = +— + k2n 

3 ieZ thóa man diéu kien. 

x = ±a +k2n 


Bái 23. Giái phu’ong trinh 2^2 cos 2x + sin 2xcos 

xt- 

l 4 ) 

-4 sin 

( n ^ 

X H - 

l 4 J 

= 0 


Lói giái: 


Phu'ong trinh tu'ong du'ong vói 


V2 


2V2 (cos x - sin x) (sin x + cos x ) —— sin 2x(sin x + cos x ) - 2\Í2. (sin x + cos x) = 0 
<=> (sinx + cosx)(4(cosx-sinx)-sin2x-4) = 0 

Ta có 4(cosx-sinx)-sin2x-4 = 4(cosx-sinx)-2sinxcosx-5 + sin 2 x + cos 2 x 

= (cos x - sin x)" + 4(cos x - sin x) - 5 = (cos x - sin x -1) (cos x - sin x + 5) 

Vay phu’ong trinh tu’ong du’ong vói 

(cos x + sin x)(cos x- sin x -1)(cos x - sin x + 5) = 0 



tanx = -1 

cos x + sin x = 0 



<=> 


^ n ^ 

cos x - sin x -1 = 0 

sin 

x- 



l 4 J 


V2 <=> 
2 


n 1 

x =- vkn 

4 

71 

x = — hk27r ,k eZ 
2 

x = n + k 2n 


n jt 

Vay phu’ong trinh có nghiem lá x e < -— + kn-, — + k2n\n + k2n,k e Z 
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Lói giái: 

Phirang trinh trrang dirang vái 




2 sin 1 x(sinx + cosx) = V2sin2x-.2 sin 2xcos2x 

<=> 2sin 2 x(sinx + cosx) = V2sin 2x(l-cos 2x) 

<=> 2 sin 2 x(sinx + cosx) = 2\Í2 sin 2 xsin 2x <=> sin 2 x^sinx + cosx- \¡2 sin2xj = 0 

x = kjt 

x = — + k2n ,k e TL 

4 

tí , 2 n 
— + k — 

.4 3 

í jt n 2 n ] 

Vay phrrong trinh có nghiem lá x e j kn\ — + k2n\ — + k,k e Z> 




x = 

kn 



sin x = 0 


( 


<=> 

r <=> 


<=> 


sinx + cosx-V2 sin 2x = 0 

sin 

X H- 

= sin 2x 




l 4 J 



BÁI TÁP DÉ NGHI 

Giái các phu’ffns trinh sau: 

Bái 1. Giái phirong trinh : eos 3 * + sin 3 x = sin x - eos x. 

Bái 2. Giái phircmg trinh: eos 3 x + sin 3 x = sin 2x + sin x + eos x. 

Bái 3. Giái phirong trinh: eos 3 x + cos 2 x + 2 sin x - 2 = 0 . 

Bái 4. Giái phirong trinh: sin x + sin 2 x + cos 3 x = 0 . 

Bái 5. Giái phirong trinh: eos 2 x - 4 sin xcos x = 0 . 

Bái 6. Giái phirong trinh: 2 sin 3 x - sin x = 2 eos 3 x - eos x + cos2x. 

Bái 7. Giái phirong trinh: 4 eos 3 x + 3%/2 sin 2x = 8 eos x . 

Bái 8. Giái phirong trinh: sin x + sin 2 x + sin 3 x + sin 4 x = eos x + cos 2 x + cos 3 x + cos 4 x. 
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Bái 9. Giái phrrang trinh: eos 4 — - sin 4 — = sin 2x . 

X X 

Bái 10. Giái phrrang trinh: (sin x + 3) sin 4 — - (sin x + 3) sin 2 — +1 = 0. 


Bái 11. Giái phrrang trinh: 2\¡2 sin 


4 n ^ 
x -\— 

V 4 j 


1 1 

-+- 


Bái 12. Giái phrrang trinh: ——h —' 


sin x eos x 
2 


sin x sin 2x sin 4x 
Bái 13. Giái phirong trinh: 5 sin 3x - 3 sin 5x = 0 . 

Bái 14. Giái phirong trinh: 2 eos 2x - 8 eos x + 7 = - 


cosx 


cos~x(l + cotx)-3 

Bai 15. Giái phirong trinh: -----= 3 eos x. 

sin x - eos x 

X X 

Bái 16. Giái phrrang trinh: 1 + sin — sin x - eos — sin 2 x = 2 eos 2 


4 n x'' 

U~2, 


Bái 17. Giái phrrang trinh: sin 3 x(l-cotx) + cos 3 x(l-tanx) = —cos2x. 


„,. „„ ^.,. , „ , 5sinx-5tanx \ r, 

Bai 18. Giai phirong trinh: — ; -+ 4(1- eos x ) = 0. 


sin x + tan x 


4~2 


sin 


í n ^ 


-sin 


f n ^ 

-3x 


Bái 19. Giái phrrang trinh: 

j j j 

Bái 20. Giái phrrang trinh : 

2sinx(l + cos2x) + sin2x = 1 + 2 cosx. 

Bái 21. Giái phrrang trinh: 

cos2x + 3 sin 2x + 5 sin x - 3 eos x = 3. 

Bái 22. Giái phrrang trinh: 

4cos 3 x + 2cos 2 x(2sinx-l)-sin 2x-2(sinx + cosx) 
2 sin 2 x — 1 


(sinx +cosx) -2sin 7 


1 + cot' x 


= 0 . 


Bái 23. Giái phrrang trinh: cos 4 x - cos2x + 2 sin 6 x = 0 . 


180 

Dang Thanh Nam 

Auditing 51a, National economics University, Ha Noi, Viet Nam 
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Bái 24. Giái phrrang trinh: 4cosx-2cos2x-cos4x = l. 

Bái 25. Giái phrrang trinh: cos2a + 5 = 2(2 - eos a) (sin a- eos x). 

Bái 26. Giái phrrong trinh: 2 sin 3 x + cos2a = sin x. 

Bái 27. Giáiphrrang trinh: 4 sin 2 a - 3 eos 2a = 3 (4 sin a -1) . 

Bái 28. Giái phirong trinh: sin 4x - cos4a = 1 - 4 (sin x - eos x) 

Bái 29. Giái phrrong trinh: 

sin 2x (eos x + 3) - 2 V 3 eos 3 x - 3a/3 eos 2x + 8^ V3 eos a - sin a j - 3 V 3 = 0 

BIÉN DÓI TÍCH THÁNH TÓNG 


Bái 1. Giái phrrang trinh: 




' n ^ 

X H- 

sin 

- X 

V 6 J 


16 J 


4 eos x sin 
Bái 2. Giái phrrang trinh: 
4 sin a sin 


= cos2x . 


f n ^ 


( n 

A 

r 

( 2 7T 3 


^ An ' 

x-i — 

sin 

— 

— X 

+ 4V3 cosacos 

x-\ - 

eos 

x-\ - 

l 3 ) 


1 3 

) 


l 3 ) 


l 3 ) 


= 2 . 



( n 3 

3 A ■ x ■ 

( n x' 

eos 

— b X 

+ eos x = — 4 sin — sin 

-1- 


13 ) 

2 2 

U 2) 


Bái 3. Giái phrrang trinh: eos 
Bái 4. Giái phrrang trinh: (2sin5x-l)(2cos 2 a -l) = 2sin* 


DAT ÁN PHU DITA VÉ CÜNG MOT CUNG LlíONG GIÁC 

Bát t = ax + b, vói |c/| nhó nhát, muc dích lá bien dói các biéu thrrc thánh các cung lrrgng giác 
t, 21,3t,.... Sau dó düng cóng thrrc ha bác dé giái phrrang trinh vái án lá t. 
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BÁI TÁP MÁU 


Bái 1. Giái phirong trinh 



( 3 n 

x ^ 

1 . 

( n 

3a ^ 

sin 

— 

— 

= — sin 

-1- 


lio 

2; 

2 

UO 

2; 


Lai giái: 


3tt x tí 3x 

Dát t =-—=>-h — = n — 'it, khi dó phirang trinh trá thánh 

10 2 10 2 

sin i = ^sin(;r -3f) 2sinr = sin 3 1 <=> 2 sin i = 3siní-4sin 3 1 


<=> siní(l-4sin 2 í) = 0 <=> sini(2cos2i-l) = 0 


sin t = 0 

cos2í = — 
2 


t = kn 

n <=> 
t = ±—vkn 


x = — -k27t 
5 

x = + k 2n , k e Z 

5 

4 n 

x = — + k2n 
5 


Bái 2. Giái phirang trinh 



( n ^ 

= sin 2 a sin 

( 

sin 

3a- 

AH- 


l 4 ) 


l 4 J 


Lai giái: 

Tí Tí Tí 

Dát t = x + — => 3x- — = 3t-K\2x = 2t~— , khi dó phirong trinh tró thánh 


sin = si 


sin 


21 - 


sin i sin3i = sin reos 2 1 3sini-4sin 3 1 = sin icos 2 1 

sin t = 0 


V 2 j 

<=> sin i ^3-4 sin 2 i-cos2i) = 0 <=> sini(l + cos2i) = 0 <=> 


cos2i = -1 
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- vkn 

^ ,k eZ 
n , 

—l -kn 
4 


Bái 3. 

Giái phu’ong trinh 


í 


8 eos 3 

n 

x -\— 

= cos3x 


l 3 J 



Lai giái: 


t = kn 


2 1 = ( 2k + l)n 


x = 


x = 


K 


Bát t = x + — => 3x = 3t - n , khi dó phirong trinh tro thánh 
8eos 3 1 = cos(3í-/r) <=> 8cos 3 1 = -cos3t 8cos 3 t = 3cosí-4cos 3 1 


3cosí(4cos 2 í-l) = 0 <» cosí (2 eos2í + 1) = 0 <» 


eos t = 0 


cos2í = — 
2 


n , 

í =—vkn 
2 

t = +—vkn 
3 


n , 

x = —vkn 
6 

2 n , 

x =- vkn 

3 

x = kn 


BAI TÁP DÉ NGHI 


Bái 1. Giái phirong trinh 



( n 3 


( n ' 

sin 

2x - 

= 5 sin 

x - 


l 3 ) 


l 6 J 


+ cos3x 


Bái 2. Giái phirong trinh 

í 

32 eos 6 

Bái 3. Giái phirong trinh 


n 
x -\— 

l 4y 


-sinóx = 1. 


2 eos 


X H- 

V 6 j 


= sin3x-cos3x 
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Bái 4. Giái phirang trinh 


6x Sx 

2 eos— + l = 3cos —. 
5 5 


Bái 5. Giái phirong trinh 


cos9x + 2cos 


f 


, 2 n 
6x-\ - 


+ 2 = 0 


y 


NHÁN HAI VÉ CÜA PHU’ONG TRINH VÓIMÓT BIÉU THtTC LlíONG GIÁC 



Lai sitíi: 


Nhán tháy eos — = 0, khóng la nghiém cüa phu’ang trinh. 


Nhán hai ve cüa phirong trinh vói eos — ^ 0, ta dirge: 

„ . 5x x . „ 3 . x x . _ . _ , 3 

2sin — eos—= 10cos xsin — eos— <=> sin3x + sin 2x = 5cos xsmx 
2 2 2 2 


<=> (3sinx-4sin 3 x) + 2sinxcos x = 5cos 3 xsin. 
<íí> sin a: (5 eos 3 x-2cosx-3 + 4sin 2 x) = 0 
<íí> sinx(cosx-l)(5cos 2 x + cosx-l) = 0 


XXX X 

Xét sin* = 0 <=> 2 sin — eos — = 0 <=> sin — = 0 <=> x = k2n , do eos — + 0. 

2 2 2 2 


71 

Xét eos x -1 = 0 <=> x = —vkn . 

2 


Xét 5 eos 2 x + eos x -1 = 0 <=> 


eos x = - 


eos x = ■ 


-1-V21 
7 

- 1 +V 2 Í 


= cosa 


<=> 


= eos/? 


x = ±a + k 2n 
x = ±P +k2n 
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Bái 2. Giái phirang trinh: 2 sin 3x (l - 4 sin 2 x) = 1 . 


Lai giái: 


nhán tháy eos x = 0 khóng la nghiém cúa phrrong trinh: 
nhán hai ve cüa phirong trinh vói eos x ^ 0, ta diroc 

2sin3x(l-4(l-cos 2 x))cosx = cosx <=> 2sin3x(Áeos 3 x-3cos x) =cosx 


<=> 2 sin 3x eos 3x = eos x <=> sin 6x = eos x = sin 


(n ^ 

-x 

2 


n , 2 n 

x =-h k — 

14 7 

n , 2 n 

X =-h/C- 

10 5 


PHÜONG TRINH DANG PHÁN THtTC 

Sau khi bien dói phrrong trinh có dang: 

F(sinx,cosx,tanx,cotx) 

G (sin x, eos x, tan x, cot x) 

Lu'u y: Khi giái phucmg trinh dang náy ta phái xét diéu kién máu thirc khác 0, nén khi giái xong 
phái dói chiéu lai xem ngiém có thóa man diéu kién khóng. 

Ta nén dé diéu kién có nghiém cúa phucmg trinh duái dang thó. 

BÁI TÁP MÁU 


Bái 1. Giái phirong trinh: 

1 1 2 

-1-— - 

eos x sin 2x sin 4x 


Loi si ai: 

Diéu kién: sin4x = 4sinxcosxcos2x ^ 0(*). 

Khi dó phirong trinh tirong dirong vói: 

1 1 2 

-1-— - 

cosx 2 sin x eos x 4sinxcosxcos2x 
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<=> 2sin xcos2x + cos2x = 1 <=> 2sinocos2x-2sin 2 x = 0 <=> 2sin x(cos2x-sinx) = 0 


<=> sin x(2sin 1 x + sinx-l) = 0 <=> 


sin x = 0 
sin* = -1 
1 

sin x = — 
2 


Dói chiéu vói diéu kién (*), thi chí có nghiém sin x = — <=> 


Bái 2. 

_ . 2sin 2 x + cos4x-cos2x . 

Giai phirong trinh: —----= 0 

(sin x- eos x) sin 2x 

Lori giai: 

Diéu kién: (sinx-eos x)sin 2x ^ 0 (*). 

Khi dó phu'ong trinh tirang dirang vói: 

2 sin 2 x + cos4x - cos2x = 0 <=> 1 - cos2x + cos4x - cos2x = 0 

<=> 2eos 2 2x- 2cos2x = 0 <íí> cos2x(cos2x-l) = 0 

Xét eos 2x -1 = 0 => sin 2x = 0 loai, do khóng thóa man diéu kién (*). 

Xét eos 2x = 0 <=> (eos x - sin x) (eos x + sin x) = 0 , dói chiéu vói diéu kién (*) ta suy ra chí có: 

K 

eosx + sinx = 0 <=> tanx = -1 <=> x = + kx,k eZ la nghiém cüa phirong trinh. 

Bái 3. 

N , l + 2sin 2 x-3V2sinx + sin2x . 

Giai phirong trinh: -= 1 

2sinxcosx-l 

Lori giai: 

Diéu kién: sin 2x^1 (*). 

Khi dó phrrong trinh trrang dirang vói: 

1 + 2sin 2 x- 3 V 2 sinx + sin 2x = sin2x -1 <=> 2sin 2 x-3a/ 2 sinx+ 2 = 0 


n 

x = — vk2n 
6 

x = — + k2n 
6 


,k e Z 
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<=> (sin x- V2 )(2sin x- y¡2 j = 0 <=> sinx =— <=> 


n 

x = —b kln 
4 

x = — + k2n 
4 


,k e 7L 


3 n 


Dói chiéu vói diéu kién (*) chi có nghiém x = — + kln la nghiém cúa phirang trinh. 


Bái 4. 


Giái phirang trinh: 


l-cos4x sin4x 


2 sin 2x 1 + cos4x 


Lói giái: 

f sin 2x * 0 fsin 2x ^ 0 

Diéu kién: \ <=> 

[1 + cos4x ^ 0 [cos2x ^ 0 

Khi dó phu’crng trinh trrcmg drrang vái: 

1 - eos 2 4x -2 sin 2x sin 4x <=> sin 2 4x — 2 sin 2x sin 4x 

<=> sin 2xsin 4x(cos2x-1) = 0, dói chiéu vói diéu kién thi phirang trinh náy vó nghiém. 


Bái 5. 

N , sin a: + sin 2x + sin 3x rz 

Giai phirong trinh: -= v 3 . 

eos x + cos2x + cos3x 


lói giái: 

Phirong trinh tirong dirong vói: 


sin x + sin 2x + sin 3x p; sin2x(l + 2cosx) ^ 


= y¡3 o- 

eos x + cos2x + cos3x cos2x(1 + cos2xJ 


[ 1 + 2cosx ^ 0 

<=>i <=>< 

tan 2x = V3 


1 

cosv ^ — 
2 

n . n 
x = —b k — 
6 2 


n 

x = —b mn 
6 

x = -— + 2 mn 
3 


,«ieZ 


BÁI TÁP DÉ NGHI 

Giái các phirang trinh sau: 


Bái 1. Giái phrrong trinh: 


sin 2x + 2cos° x-l 

-= eos x . 

eos x - cos3x + sin 3x - sin x 


187 

Dang Thanh Nam 

Auditing 51a, National economics University, Ha Noi, Viet Nam 

















PHUONG TRINH LUONG GIÁC 


cos~x(l + cot x)-3 

Bai 2. Giái phirang trinh: -----= 3 eos x . 

sin x - eos x 

2Ícos 3 x + 2sin 3 x) 

Bái 3. Giái phuong trinh: —-- = sin Ix. 

2sin x + 3cos x 


Bái 4. Giái phuong trinh: 
Bái 5. Giái phuong trinh: 
Bái 6. Giái phuong trinh: 


1 


V2( 


eos x - sin x 


) 


tan x + cot 2x cot x -1 

= 16(l + cos4x). 


cot° x-tan 2 x 


cos2x 
sin 4 2x + cos 4 2x 


tan 


f n ^ 


n 

\ 


cot 


+ X 

U J 


A 

J 


= cos 4 4x. 


3(cos2x + cot 2x) 

Bái 7. Giái phuong trinh: —---- - 2 sin 2x = 2 . 

cot2x-cos2x 


Bái 8 . Giái phuong trinh: 


sin 4 x + cos 4 x 


( 


f n ^ 


cot 

-X 

l 3 ) 


L6 J 


Bái 9. Giái phuong trinh: 


cot 

sin x + sin 2x + sin 3x 
eos x + cos2x + cos3x 

1 — 

Bái 10. Giái phuong trinh: 1 + cot 2x =-r—— 

sin 2x 

Bái 11. Giái phuong trinh: tan 3xcot x = -1. 

.. , N , sinxcot5x . 

Bai 12. Giai phuong trinh: -= 1. 

cos9x 

cosx-2sinxcosx 


7 

8 


= S. 


Bái 13. Giái phuong trinh: 
Bái 14. Giái phuong trinh: 

Bái 15. Giái phuong trinh: 


2eos x + sinx-1 
l-cos4x sin4x 


=s. 


2sin2x l + cos4x 
4 eos x sin 


f 71^ 


(n \ 

XH- 

sin 

-X 

V 6 ) 


16 J 


-cos2x 


= 0 


sin x - eos x 


BÁI TÁP TÓNG HOP 
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Bái 1. Tim x e [ 2 ;+co) thóa man phirong trinh 


2 ( 2 x + l) r 
sin— --+v 2 sm 


x -1 


2 x + l n 
V x-1 4 j 


= 1 


— ;+oo 

.10 y 


Bái 2. Tim các nghiém x e 
Bái 3. Giái phirang trinh: 

2011 tan x + cotx = 2 
Bái 4. Giái phirang trinh: 


1 ^ . 2 x + l . 2 x + l t 2 x + l 


sin-h sin-eos"-= 0 

x 3x 3x 


1005V3H--— 

sin 2 x j 


w 9 ,\ sinx -1 

2 (l + cosx)(cot x + 1 ) =- 

v ’ sin x + eos x 


Bái 5. Giái phirong trinh: 

sin 3x + eos 3x - 2yÍ2 eos 
Bái 6. Giái phirong trinh: 


XH- 

V 4 y 


+ 1 = 0 


lóeos 


( n ^ 

XH- 

v 4 j 


= 4 


l-tan~ x 
1 + tan 2 x 


-2sin4x 


Bái 7. Giái phirong trinh: 

5 + eos 2x 
3 + 2 tan x 

Bái 8. Giái phirong trinh: 


= 2 cosx 


A 4 n, 1 A 3x1 

4cos x-cos2x — cos4x + cos— = — 
2 4 2 


Bái 9. Giái phirong trinh: 



( n3 


( n 5 

tan 

x - 

tan 

XH- 


l 6 y 


l 3 J 


sin 3x = sin x + sin 2x 

6) V. 3) 

Bái 10. Giái phirong trinh: 

2 sin 5 x + 2 sin 3 xcos 2 x + eos 2 x - sin x = 0 

189 

Dang Thanh Nam 

Auditing 51a, National economics University, Ha Noi, Viet Nam 



























PHU’ONG TRINH LlfONG GIÁC 


Bái 11. Giái phirong trinh: 


(l + eos .x) (l + eos 2x) (l + eos 3x ) = ^ 


Bái 12. Giái phirong trinh: 


f 7T ^ 



x -\— 

tan 

x - 

l 4j 


l 4 J 


sin 3 x - eos 3 x = eos 2x tan 


Bái 13. Giái phirong trinh: 

2 eos x eos 2x eos 3x + 5 = 7 eos 2x 
Bái 14. Giái phirong trinh: 

tan 2 x-tan 2 xsin 3 ,x-(l-cos 3 .x) = 0 
Bái 15. Giái phirong trinh: 

1 i 8 

2cosx + -cos 2 (x + n) = - + sin2x + 3cos 
3 v 3 


4 1 


x -\— 

V 2 j 


+ — sin x 
3 


Bái 16. Giái phirong trinh: 

(l-sin 3 x^j 

Bái 17. Giái phirong trinh: 


sin" x sin" 2x „ 

- +-r-2 


eos" 


^ sin 2 2.x sin 2 x j 


1 


= 0 


( 

2 

( 2 n'' 

x -\— 

+ eos 

x-\ - 

l 3j 


l 3 j 


= — (sinx + l) 


Bái 18. Giái phirong trinh: 

sin 3 x sin 3x + eos 3 x eos 3x 1 


tan 


( n ^ 


( n 3 

x - 

tan 

x-t — 

V 6 J 


l 3 J 


8 


Bái 19. Giái phirong trinh: 


eos 3x sin 2x - eos 4.x sin 2jx = — sin 3x + Vi + eos. 

2 


Bái 20. Giái phirong trinh: 

(sin.x + cos x)~ -2 sin 2 .x y¡2 


1 + cot" x 



( n 



^ n ^ 

sin 


— X 

-sin 



Ü 



U JJ 
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2-\/3 

Bái 21. Giái phirang trinh: - (tan x -cot x ) = tan 2 x + cot 2 x - 2 

Bái 22. Giái phirong trinh: 

Vsiñx + sin a: + sin 2 x + eos x = 1 


Bái 23. Giái phirang trinh: cosx + V3(sin2x + sinx)-4cos2xcosx-2cos 7 x + 2 = 0 
Bái 24. Giái phirang trinh: 

3 

eos 2 2x + eos 4x (tan 2x cot x -1) = - — 


Bái 25. Giái phirong trinh: 


V3-4 


sin 


2xH— 

v 3 y 


+ 2 sin 4x 


sin 


( n 3 

x- 

V 3y 


= 6sin" x — 2cos~ x 


Bái 26. Giái phirong trinh: 


sin 


3x -\— 

l 4 J 


+ 


8sin 7 x-V2 sinx = 2 


Bái 27. Giái phirong trinh: 

i + - 1 


. x 
sin — 
2 


J~3 


2 sin 

Bái 28. Giái phirong trinh: 

1 


f 7t3 


fx 

n 3 

2 sin 

f X 

n \ 

X H- 

sin 

- + — 

- + — 

V 6 ) 



3 J 


12 

3; 


+ (l - sin x) (l - eos x) + 2 sin 2 


( n 3 

xl— 

V 4 y 


tan x +1 


— sin 2x 
6 3 

-= — eos 2x 

2 


Bái 29. Giái phirong trinh: 

2V2 (l 

Bái 30. Giái phirong trinh: 


- eos x eos 


2x) = ■ 


eos 4x 


2 eos" 


^ 3^3 

x- 

V 8 y 
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1.1. 

1 . 2 . 

Bái 31 

1 . 1 . 

1 . 2 . 

1.3. 

1.4. 

1.5. 

1 . 6 . 

1.7. 

1 . 8 . 

1.9. 

1.10. 

1 . 11 . 

1 . 12 . 


>/2, . _ O x V2 

sin9x + cosx—— (sin8x-cos8xj =—^~ 

J 2 ^2 

sin 9x + eos x -(sin 8 x - eos 8.x) H-(sin 2x - eos 2x) = 0 


Giái phiiong trinh: 

= V2cot 


sin 


3x -\— 

v 4 J 


sin x + eos x 


^ n ^ 
x-í — 

V 4y 


V3sin2x(l + 2cosx) + cos3x 
l + 2cosx + cos2x 

V3(sin2x-3sinx) = 2cos 2 x + 3cosx-5 
2cos 2 x + 2cosx-3 


sin" 


r 1 > 


(n ^ 

2 

sin 

-2x 

V sin x j 


16 ) 


■ 4y¡3 sin x = 0 


= 4 sin x - - 


1 


2sinx 


-1 


O • 2 

2-sin x 


1 , x 

= — tan" — 
cos2x + 4cosx + 3 2 2 


f. 

( n x^ 


' n 3x^ 


sin 

— 

eos 

— 

-cosx 

l 

Ib 2) 


(N 

OO 

J 


= 2 sin 2x - 3 


V2(sinx-cosx) (l + 2sin2x) ^ 

sin 3x + sin 5x 

2(sinx + l)(sin 2 2x-3sinx + l) = sin 4xcosx 

(l + cos2x)sin2x , , 

----= 2 sin3x + sinx (1 + sinx 

1 - sin x v A 7 

2 sin x (V3 sin x + eos x j - 2 eos 3x - \Í3 

2 sin x -1 

3 cot x - tan x (3 - 8 eos 2 x) = 0 
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eos3xeos 3 x-sin3xsin 3 x- 


2 + 3V2 


1.13. 

1.14. 

1.15. 

1.16. 

1.17. 

1.18. 


2 sin 4x - V 2 


= 0 


3(cos2x + cot3x) 
cot3x-cos2x 


) ,. 

(n 3 


(n \ 

- = 4 sin 

-hX 

eos 

-X 


U ) 


U ) 


eos 3 x-sin 3 x 


sin 2x 


= Vsiñx + Veosx 


9 + yfó + ^ yfó +1 jeos 2x + {^y/3 + V 2 j sin 2x = 4y¡2 ^COS X + y¡2 sin xj 

^sin x - V3 eos xj = 0 

) 


f sinx sin3x sin9x i 

-1-1- 

V eos 3x eos 9x eos 21xJ 

l + cot2xcotx 


eos X 


■1 = 6 ( 


sin 4 x + cos 4 xl 


1.19. eos 2x + V3 sin 2x = 1 + - 


4 


sin 


x + 

V 3 


1 . 20 . 


1 . 21 . 


tan — tan x = 4 tan 
2 


ó 7J-3 

XH- 

V 2 y 


cosx cos5x 


r 


cos3x cosx 


+ 8 sin' 


2x + 


eos x + tan x 
1 br 3 


1 . 22 . eos x + V3 sin x = 3 


1- 


2 y 

1 


= 4(cos 2x + l) 


cosx+ V3 sin x + 1 


1.23. 

1.24. 

1.25. 

1.26. 


( 


( n^ 

x-\ - 

- 4 sin 

x -\— 

l 4 y 


l 4 J 


2y¡2 eos 2x + sin 2x eos 
sin 2 x(tanx-2) = 3(eos2x + sinxcosx) 

f «r\ 


= 0 


V2 (sin2x-l) = - 


2 sin' 


n 
x -\— 

V 4y 


- sin 2x 


3 eos 


f n \ 

Xd- 

v 4 j 


+ 


V2 


sin x - eos x + 1 2 

-= tan 

sin x + eos x -1 


f X 7t3 

v2 + 4y 
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1.27. 

1.28. 

1.29. 

1.30. 

1.31. 

1.32. 

1.33. 

1.34. 

1.35. 

1.36. 

1.37. 

1.38. 


2sin 2 xísinx + cosx) = V2sin 2x--^-sin4x 
V ’ 2 

8eos 4 x + — =2 - —-sin4.x 


( 


í 1-tan 2 x^j 

XH- 

= 2 


l 4 ) 


^1 + tan" x J 


2 (sin 3.x + eos 3x -sin 2.x) = -I + 2 V 2 

5 sin x - V2cos3x-l = 5cos3x-V2sinx-1 
(1 + tanx)cos5x = sinx + cosx + 2cos4x- 2cos2x 


(2 sin 1 x-l)cot 

(l + 2cos x.cos3x) eos 

1 - sin 2x 

tan 2x 2 

tan 3x 


^ 7T^ 

x-í — 

4y 


r 


x + 


n 


+ 3(2cos 2 x-l) = 0 


= V2 (cosx + sinx) 


l + 2sin 


f 


2.x + 


n 


x l + cos3x _ . 
cot-= 2 sin 


2 sin 2x - sin x 


f n^ 
3xh— 
v 3y 


- sin 2.x) sin 

4 eos 


r 


3 n 


x + 

V 4j 


+ cos2x = 0 


( n ^ 


(n 3x^1 


sin 

— 

l 4 ) 


U 2 J 


+ 1 


2 sin x 


= 2cos2x + 2cosx + l 


(cosx + sinx)(2sin2x + l) + 4cos2x ^ 
(eos x - sin x) (2 sin 2x +1) + 2 


1.39. 3tan 2 x-3tanx + 


3(l + sinx) 
tan 2 x 


= 8 eos" 


K X 

4 2 


, — tanxcos3x + 2cos2x-l /r, . _ x 

1.40. -= V3 sin2x + cosx 

1 - 2 sin x 
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1.41. 


1.42. 


1.43. 


1.45. 


4(l-sinxcosx) + cos3x + 4sinx-cosx „ 0 ( n x^ 


f 


sin 


5k 


8 eos' 


2.x: + 

V 2 y 


+ 1 


1 + sinx-cos" x 


sin 1 x 


-.tan 


( K X ^ 


1 — eos2x 


+ tan x = 2 1- 


v 4 2 y 

1 3 


= tan x + 2 V3 


1 + cosx V cosxy 

1.44. 2 sin x(2 sin x - sin 2 3x) = sin 2 3x(2 sin x -1) 


4COS 1 í x + —— 

l 12 


-1 


4 2 


sin x 


sin 2x = 2 (sin 7 x - sin 3x) eos 


)cos 

5x- 

/ 

l 3 J 
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